
OUTDpOR USEli STAN|> FRAME OF AN UMMELLA 




FIELD OF THE INVENTION 

The present invention relatps to stand frames umbrellas, and more 



5 particularly to a stand frame for an umbrella that is used with outdoor 
facilities such as an outdoor coffee table. The stand frame for an 
umt^reila can be mouinted on a wall or independently e^ected^ which 
provides Control mechanisms for adjusting the expansion/contraction and 
the orientation of an umbrella thereof* 



BACKGROUND OF THE INVENTION 

The sun-shading um^rellaji us^d on streets or iii a caU have l^rge 
covering area. Due to the I^irjge surface and the thick frame of the 
umbrellas thereof, a distance between an umbrella erection site and a 
15 nearby wall is necessary for preventing contact therebetween, these 
sun-shadinjg umbrellas therefore have to be mounted away from the wall 
and into a sidewaljc, hindering people Walking by. It is a furthpr 
disadvantage that shopkejspers retrieving the umbrellas after business 

^ . feay also cause inconvenience to people walking by* 

'^^ 20 Moreover, the large sUn-shading umbrellas of the prior art do not 

have a control device that adjusts the height ai^d the 
expansioA/xontractioii of the umbrellas simultfl(iieously. Alsp, they do riot 
have ^ control device that rotates the main shaft axially. It is a further 
disadvantage of the conventtoni^l sun-shading umbrellas that ther^ does 
25 hot exist a control device for adjusting the angiilar odentatiOn of the 
umbrellas surface. 



30 ifhafti wherein the upp^r section can niiove vertically along the axis and 
the middle section can rotate about the axis, by using a string and a 
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SUMMARY OF THE INVENTION 



Accordingly, the present inventioh utilizes multi^^sectional riiaih 
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height*adjustable device. An off-axis umbrella frsiine thereby rotates 
about the mam shaft* The elevation of the upper section of the shaft is 

■ j : 

coupled with an e?^ehsion of a hanger arm that hangs jthe unibrell^ frairie^ 
which, by aripther string, opens the umbrella frajihe simultaneously. 
5 Further, two other! strings passing through the hanger arm by which an 
angle-adjusting device on the shaft can conlrol the angular orientation of 
the umbrella fraime. 

To achieve above object, the present invention provide a stand 
frame for an umbrella comprising: a niain shaft composed of ah upper 

10 tube, ^ fflid(|le tube connected to the upper tube, a lower tube, and a 
connecting^ sleeve connecting the middle and the lower tubes; a stand 
base substantially mounted on a low^r end of the lowdr tube; a top cover 
substantially riiounted on ah upper end of the upper tube; a 
hpight^adjustable device substantially mounted on tiie lower tube; a 

15 lower sleeve mounted on the upper tube arid being capable of sliding 
there()n; a long hanger arm pivotaily mounted on the lower sleeve; a 
short hanger arm With two ends respectively pivotajly connected to the 
top cover and th6 long hangar atm; a fixing suppprt including an 
L-shaped base section, a rotational section, and a connecting section; an 

20 axle passing through the rotational section and the c6nnecting section; 
the connecting section being connected to the long hanger arm; an 
umbreli^ frame composed of an upper hing^ disk, a lower hinge disk, a 
multi-sectional telescopic tube having two ends the upper hinge disk and 
the lower hinge disk being respectively mounted at, a plurality of main 

25 ribs e^ch pivotaily connected to the upper hinge disk and a plurality of 
connecting ribs e^ch with one end pivotaily connected to the lower hinge 
disk and with the other end connected to a main rib; an umbrella-opening 
string with one end tied to thci top cover, passing arouhd a pulley atop the 
umbrella fratme, through a connecting column* and into the 

30 mtilti^sectional telescopic tube, and with the other tied to the lower hinge 
disk; an upper-tube-pi|Jling string partially wound around a windlass in 
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the height-adjustable device on the lower tube, passing around a pjilley 
at an uppipr end of the middle tube and below a lower eiid of the upper 
tube, and being tied af a bottom of the upper tube; and a 
lower^sleeve-pullihg string with one end tied to the lower sleeve, passing 
5 around a puHey atop the upper ^ube ^nd entering thp upper tube, and with 
the other tied at a top of the hiiddle tube; a vertical movenlent of the 
ixpppr tube driving a corrfesiponding verticil movement of th^ lower hinge 
4isk by the lower-sleeve-pulHng string, causing the long hanger arm to 
extend or to contract, Which makeis! the umbrella-opening string to open 

10 or to close the umbrella fr^me. 

Furthermore the present invention provide a starid frame for an 
umbrella compris^iig; $i main shaft including an upper tube, a middle tube 
connected to the upper tube, a IpWer tub«, and a connecting sleeve 
connectiiig the middle and the Jfower tubes; a stand base substantially 

15 mounted on a loVver end of the lower tube; a top cover substantially 
mounted on an upper en<^ of the ti^^pex tube; an angle-radjusting device 
mounted at the bottom of the upper tube; a lower sleeve mounted on a 
section of the upper tube between the top cover and apgle-adjusting 
device; Ipng hanger arin pivotally mounted On the lower sli^eve; a short 

20 hanger arm with two ends respectively pivotally connected to the top 
cover and the long hanger arm; a fixing support mounted at an end of the 
long hanger atm and including an L*shape4 base section, a rotational 
section, and a connecting section; an axle passing through the rotational 
section imd the connecting section; the connecting section being 

25 connected to the lonjg hanger arm; an uml)reila frame having an upper 
hinge disk, a lower hinge disk, a multi-sectional telescopic tube having 
two ends the upper hinge disk and the lower hinge disk being 
respectively mounted at, a plurality of main ribs each pivotally 
connected to the upper hinge disk and a plurality of connecting ribs .eaph 

30 with one end pivotally connected to the lower hinge disk and with the 
other end ^oh^iected to a main rib; a tilt-control string with one end 
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wouijd arovnd a first rotor in the atjgle-adjusting device ajQd \y4th anpthef 
ejid passing around a pulley in the lower sleeve^ eptering the long hanger 
arnii extending to the rotational section of the fixirig support, and being 
wound around a worm therein; th? wdrm turns a semi-circular gear Wheel 
5 mounted to the L-shaped base section tp tilt the umbrella frame. 

The various objects and advantages of the present invention will be 
irtore reidily understood from the following detailed despription when 
read in conjunction with tlie appended drawing. 

10 ^RIEF DESCRIPTION OF THE PREFERRED DRAWINGS 

Fig.l is a pei^spectiye view of the present invention wherein the 
umbrella frame is in 9 contracted configuration. 

Fi^.2 is a cross-sectional side view of the present invention wherein 
the nmbrella frame is in a contracted configuration. 
15 Fig.2A is a Cross-sectional view showing the connectibn of the upper 
tube and th^ middle tube. 

Fig. 3 is a perspective view of the present invention wherein the 
umbrella frame i? in an expanded configuration, 

]Fig.4 is at cross-sectional side view of the present invention wherein 
20 the umbrella franie is in an expanded configuration. 

Pig, 5 is a side view Of the present invention wherein the 
height-adjustable device drives a string to elevate the upper tube. 

Fig. 6 is a side view of the present invention whej^'ein the 
height-adjustable device controls the I'otation of a connecting slecfve, 
25 Fig, 7 is a cross-sectional vi^w showing the connection of the long 
hanger arm and the fiJ<ing support, 

Fig,7A is an enlarged cross-sectional view of the fixing support. 
Fig,8 is a cross-sectional view of the preisent invention wherein the 
an^le-adjusting device controls the variation of the tilt arigle of the 
30 umbrella frame. 

Fig. 9 is a cross-sectional view of the present invention wherein the 
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angle*«adjusting device (jontrols the variation of the axial rotational angle 
of the umbrella franie. 

Fig. 10 is a jperspeetive view showing the umbrella frame varying its 
tilt angle and axial rotational angle, 
5 Fig- 11 is a perspective view of anpther preferred eml)odiraent of the 
present invention, 

Fig.i^ ihov/s another prcfeifred eoibodlm^nt of th^ prescint invention 
wherein ^he height-^adjustable device, is electric^fUy poWered. 

Fig. 13 shows another preferred embodiment of the present invention 
10 wherein the height^adjustable device is electrically powered. 

Fig/14 shows anpther preferred Embodiment of the present invention 
wherein the angle-^dju^ting device is electrically jpowered. 

Fig. 15 shows another preferred embodiment 6f the prespnt invention 
wherein the angle-adjusting device is electrically powered. 

15 

DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENTS OF 
THE PRESENT INVENTION 

A number of preferred embodiments ac<Jordtng to the present 
20 invention are describied as follows, in conjunction with the appended 
figures. 

The First t^referred Embodiment: 

25 Referring to Fig.l ^nd Fig^2, the ftrst preferred embodiment as a 

stahd fraipe for ah umbrella, according to the present invention, 
comprises a main shaft 1, a fixing support 2, an umbrella ftame 3, an 
angle-adjusting device 4, and a height-adjustable device 5. The main 
shaft 1 is composed of an upper tube 11, a hiiddle tube 1^, a lower tub^ 

30 13, a connecting sleeve 123, and a stand base 14. The upper tube 11 is 
mounted atop the middle tube 12 for connection. The lower tube 13 is 
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mounted atop the middle tube 12 for connection. The lower tube 13, 
being inserted into a receiving chamber, is uprightly supported on the 
stand base 14. A top cover 112 is fixed at the top of the upper tube 11, 
and a lower sleeve 113 contains the upper tube 11, being capable of 
i sliding thef eon. The angle-adjusting device 4 is mounted on the lower 
eiid of ithe tipper lube 11, and the height-*a4i^$tabie device! 5 is mounted 
on thei lower tube 13 at a prbpef height. A long hanger arm 15 is extended 
. from the lower sleeve 113, and a short hanger arin 16 is extended from 
the top cover 112 for pivotally jointing the long hanger arm 15 at a 

10 predetermined position thereon. The fixing support 2 is mounted on the 
extended end for hanging the umbrella frame 3. Th^ strings 61, 62, 63, 
64, and 55, niore cleanly $hown in Fig,5, control the vertical 
movement of the upper tube 11 as well as the expansion/cdntraction of 
the utnbrelli frame 3; moreover, those strings can adjust the tilt angled 

15 1, the axial rotational angle d 2, and the horizontal angle 0 3, as defied in 
Fig.l, to control the orientation of the umbrella frame 3 in three 
(limehsions. 

The uriibrella frame 3 is composed of an upper hinge disk 31, a 
lower hinge disk 33, a rtiulti-sectional ielpscppic tube 32, a plurality of 

?0 main iihs 34 and a plurality of connecting ribs 35. The upper hinge disk 
31 and the lower hinge disk 33 are respectively mourited at the upper epd 
and the lower end of tfie multi-sectiOnal telescopic tube 32« The main 
ribs 34 are pivotally connected to th0 upper hinge disk 3 1 between teeth 
evenly formed on fhe circumference thereof. Jhe connecting ribs 35 are 

25 pivotally connected to the lower hinge disk 33 between teeth evenly 
foritaed on the circumference thereof, extending outwardly to be 
connected with the main ribs 34. An L-shaped frame 21 receives a 
connecting column 311, Avhich is attacheid to the multi-sectional 
telescopic tube 32 through the upper hinge disk 31, in a hole 212 therein, 

30 as shown in Fig.7. A fixing pin 213 is inserted into a lateral hole oii the 
L-shap^d frame 21 to lock the umbrella frame 3 wit^i the L-shaped frame 
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21. 

The middle tube 12 is of circular cross-section, whereas 
cross-^section of the upjper ttibe 1 J js composed of round portion 11a and 
bulged pbrtiion lib. The ipiddle tube 1? is closely surrduhded by the 
5 tom^ portion 11a, while maintaining a gap of a distance X with the 
bulged portion llb^ The gap is for receiving thre? strings 62, 64 and 65, 
as shown in Figi7. Fjurther, a loiig opening 115 is formed on the lower 
part of the bulged portion lib for facilitating the entrance of strings 64 
and 65 into the bulged portion lib and into an opening 11 3a within the 
10 lower sleeve 113* For guiding the upper tube 11 moving longitudinally 
along the middle tube 12 while preventing transyerse relative rotation, 
tWo longitudinal fillisters^ are formed t>n the outer w^U of ttiiddle tube 12 
for teceiving two corresponding strip bumps formed bri the inner wall of 
the upper tube 1 1 . 

15 The st^nd fraime for an umbrella in which the umbrella frame 3 is in 

fuU expansion and the upper tube 1 1 is lifted is shown in Fig.3 and Fig;4. 
The string 61, with ohe end tied to thfe top cover 112, passes around a 
pulley 312 atop the umbrella franie 3, through tfie ebnnecting column 3 1 1 
and the multi-sectional telescopie tube 32^ and coniiects the lower hinge 

20 disk 33. The sting 6i, with one end tied to the windlass 521 in the 
height-adjustable device 5, passes through the middle tube 12 and around 
la pulley 122 alt the nppet end thereof, and gpes but of the middle tube 12 
td be ti?don the bottom of the upper tiibe The string 63 ]» with one end 
tied to the lower sleeve 113, passes Around a pulley 114 atop the uppib^ 

25 tube 11, through the interior of the upper tube 11, and is tied on the top 
Of th^ middle tube 12. 

The umbrella frame 3 shown in FigJ and Fig.2 is in a contracted 
state, wherein the upper tube 11 and the a^gle-adjujsting device 4 reside 
at the Ipwpr et\d of the middle tube 12, and both the lohg hanger arni 15 

30 and the short hanger arm 16 are in an upright configuration. On the' 
contrary, the upper tube 11 and the angle-adjusting device 4 are in a 
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higher position wbea the umbrella frame 3 is in an expanded state, as 
shown in Fig.3 and Fig.4. Since the middle tube 12 is connected throBtgh 
the connecting sleev9 123 with the lower tube 13 and locked by a fixing 
pin 124 thereon, no vertical movement of tl^e middle tube 12 is allowed. 
5 Referriiig to Fig. 2, as the distance between the pulley 114 of the upper 
tube 11 and the top of the middle tube 12 is changing from LI to L2, the 
strihg 63 keeps driviiig the lower sleieve 113 upward from Yl to Y2 so as 
to shfink t|ie distance between fhe lower «leeve 113 and the pulley 11,4- 
Moreover, as the lower sleeve 113 moves itp, the long arm 15 tilts from a 

10 nearly vertical to a nearly horizontal configuration, and the fixing 
support 2 at the end of the long arm 15 moves outward, arid thereby the 
distance between the connecting column 311 atop the umbrella frame 3 
^nd the top cover 112 Increases from Wl to W2. As the long hanger arm 
15 extends outward, the string 61 slides around the pulley 312, and the 

15 distance between the lower hinge disk 33 arid the pulley 312 decreases 
from Zl to Z2, and thereby the multi^sectional telescopic tube 32 
contracts upward. At the same time, thp connecting ribs 35 pivoted pri 
the lower hinge disk 33 prop up the main ribs 34 to complete the action 
of opening the umbrella franie ^. the above process may go in a reverse 

20 way to close the umbrella frame 3 

Fig. 5 illustrates tl^e l^eight-adjustable device 5 eorttroUing the string 
62; The vertical movement of the upper tube 11 is realized by the 
hetght-adjust^bl^ device 5, which comprises a base Sd mounted under the 
upper tube 11, a cranking bar 51 attiach^d oh the base 50, a gear wheel 

25 511 being coaxial with the cranking bar 5 1 , a gear wheel 52 engaged with 
the gear wheel 511, a gear wheel 53 being coaxial with the gear wheel 52, 
a windlass 521 being coaxial with the gear wheel 52, a rotor 531 being 
cbaxial with and integrsiliy connected to the ^ear wheel 53, a rotor 54 
right above the rotor 531 with an axis parallel to that of the rotor 531, a 

30 gear wheel 541 being coaxial with the rotor 54, and a string 55 encircling 
both the rotor 531 and the rotor 54; The gear wheel 51 1 and the cranking 



bar 51 rotate aboilt a pommon axis syttchronously- The windlass 521 and 
tiie geiar wheel 52 rotate about a common axis synchronously. Tl^^ gear 
wheel 541 and the rotor 54 rotate about a common axis synchronously. 
The gear wheel 53 and the rotor 531 are two components shkrihg a 
5 common axis or are integrally formed on the same object. The gear wheel 
52 and the gear \yheel 53 rotate about a common axis and are parallel to 
each other a fixed distance apart. The rotational axis SH of the gear 
wheel 52, passing through the tubular rotational axis 532 of the gear 
wheel 53, enters the lower tube 13 for attaching the windlass 52L The 

10 cranking bar 51 is capable of moving along the axis thereof so as to 
$ele0t one of the gear wheel 52 and the gear whtiel 53 to engage with the 
gear wheel 511. Whpn the gear wheel 511 engages with the gear Wheel 52, 
turning the cranking bar 51 enables a synchronous rotation of the 
windlass 521 for rolling up the string 62, by which the upper tubie 11 is 

15 lifted up. Turning the cranking bar 51 the other way makes the windlass 
521 to release the string 62, and the weight of the tipi>er tube 11 and 
attached components ^hereof pulls the Upper tube 11 downward and 
straightens the string 62, It should be noted that the string 62 always 
passes through a central hole 123c on the c6nnecting sleeve 123. 

2p Fig, 5 illustrates the height-adjustable device 5 controlling the 

rotatic^n of the connecting sleeve 123. The ^ranking bar 51 n^oves inward 
^long the Axis thereof so that the gear whieel 5 1 1 is engaged with the gear 
wheel 53, burning the cranking bar 51 drives the rptor 531 and the rotor 
54, coupled with the gear wheel 53 by the string 55, to rotate 

25 synchronously. The gear whdel 541, which is rotating with the rotor 54 
Synchronously, drives the connecting sleeve 123 to rotate through a gear 
wheel 123b. A ring fillister 123a is formed in a proper position of the 123 
for irec^iving the fixing ring 124 atop the lower tube 13 so as to allow 
horizontal rotation of the connecting jsleeve 123 within the lower tube 13 

30 without coming off the lower tube 13. Since the naidijlle tube li is 
substantially connected with the connecting sleeve 123, the connecting 
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sljeevp 123 fotces the middk tube 12 to rotate accordingly. In other 
wotds, ^he umbrella frame 3 niay adjust the horizontal an^le ^ 3 by a 

relative fotatioi^ of the upper tube 1 1 and the middle tube 12 to the lo^y^er 
tube 1^; the axis rotation is the Z axis in Figi6. 
5 Referring to Fig.7, which illustrates the combination of the fixing 

support 2 9nd the long hanger arm 15, the fixing support 2 comprises a 
base kectiott 21, a rotationjal section 22, and a ppnnec^ing i^ectiojqi 23, 
wherein the connecting section 23 is ihounted at the front end of the long 
hangar arm 15, locflced by two fixihg pins 152. Referring FigJA, the 

10 connecting section 23 is divided by a connecting section 23 into two 
chambers* The front chamber 233 receives a geat wheel 223 attached at 
the rear end of the rotational section ZZ^ wherein the gear wheel 223 is 
engaged with a wo^rm 231 also contained in the front chamber 233. A 
string 65, partially wound around th6 Worm 231, comes out of the front 

15 chamber 233 through a slot 232a in the block 232, enters into the long 
hanger arm 15, turns around at the pulley 151 into the hole 113a of the 
lower sleeve 113, and finally winds around a rotor 431 in the 
angle-adjusting device 4. Tp prevent the rotational section 22 from 
coming off the connecting sectipii 23, an axle 222 is substantially 

20 inserted jnto a cavity 225 within the rotational section 22 through the 
block 232. The axle 222, being integrally connected to the gear wheel 
223, rotates synchronpusly with the rotational section 22. Fiirther, a 
worm 221 is mounted iii the cavity 2^5 within the rotational section 22, 
which has the string 64 wound around and engaged with a first central 

25 hole 211 mounted in a U-shaped cavity 224 of the rotational sec^tion 22, 
The first central hole 211 is formed at one end of the base section Zl and 
pivotally mou^ited in the iJ-shaped cavity 224 by a bolt 214 so as to 
cionnect the base sectio^ 21 and the rotational section 22. The string 64 
passes through an axial hole 22f2a within the axle ?22, enters into the 

30 long hanger arm 15, turns around at the pulley 151 into' the hole 113a of 
the lower sleeve 113, and finally lyindsi around a rotor 421 in the 



angle-adjmsting 4evi<?e 4* 

Fig,8 illustrates the 4 cohtroUing the tilt angle of the 2. Referring to 
Fig.8, the angle-adjusting device 4 comprises a base 40 mpunted at the 
lower end of tl)ie upper tube 1 1, a cranking bar 41 extended from an outer 
5 wall of the base 40, a gear wheei 411 coaxial with the cranking bar 41, a 
gear whcjel 42 engaged with the gear wheel 411 and having an axis kbove 
the gear wheel 411 and parallel to th^ axis thereof, a gear wheel 43 
cc^axial with the gear wheel 42, a rotor 421 substantially connected to the 
axis of the gear wheel 42, and a rotor 431 substantially connected to the 

10 axis of the gear wheel 43, wherein the gear wheel 411 rotates 
synchronously with the pranking bar 41, the rotor 421 rotates 
synchronously with the gear wheel 42, and the rotor 43 1 is integrally 
mpunted on the gear wheel 43. Further, the gear wheel 42 and the gear 
wheel 45 are coaxial and separated by a fixed distance. The blxxs of the 

15 gear wheel 42, a solid cylinder, passes through the axis of the gear wheel 
43, a hollow Qylinder, ai^d enters into the upper tube 11 for attaching the 
rotor 421. Moreover, the cranking bar 41 c^n be shifted longitudinally so 
that the gear wheel 411 thereof can coniect to either of tl^e gear wheel 42 
and the gear whe^l 43. Wh^n the gear wheel 4 U is engaged with the gear 

20 wheel 42, an operator can turn the cranking bar 41 so that the rotor 421 
rolls up the string 64, which drives the wprm 2^1 in the fixing support 2 
to rotate. The worm 221 th^n drives the semivcircular gear wheel 211 to 
rotate, by which the base sjeiction 21 spins about the bolt 214 so as to 
change the tilt angle $ 1 defined in Fig;8; the axial direction associated 

25 with the tilt angle 0 1 is the Y axis in.Fig.8. 

Fig. 9 illustrates the angle-adjusting device 4 conti'oHing orientation 
of the fixing support 2. Referring to Fig,9, when the rotational axis of the 
cranking bar 41 shifts inward and the gear wheel 411 thereof becomes 
engaged with tlie gear wheel 43^ turning the crankirig bar 41 drives tl?e 

30 rotor 431 to rotate, so as to pull the string 65* The string 65 then drives 
the worm 231 to rotate, and the worm 231 then turns the gear wheel 223, 



achieving a rotation of the rotational section 22 and the base section 21 
pivotal'ly connected to the rotational section 22 about the axle 2?2. The 
rotation producers an axial rotational angled 2, defined in Fig,9; the 
Rotational axis is the X axis in Fig.9. 
5 Fig. 10 summarizes the angular adjustments of the umbrella frame 3 by 
the angle-adjusting device 4, the string 64 and string 65. The 
height-adjustable device 5 further controls the horizontal rotation of the 
upper tube 11 and the kiddle tube 12 felate<l to the stationary lower tube 
13- The umbrella irame 3 therefore may change its orientatibn in three 
10 angular directions, $ 1, 0 and^ 3 - 

Tbe SeeoAd Preferred Embodiment: 

A stand frame for an umbrella according to the present invehtioh may 
15 have more than one umbrelU frame. Fig, 10 is a preferred embodiment of 
a stand frame for an umbrella according to the present invention, wherein 
a stand fr^me for an upibrella 10 has two umbrella franies 3, To adjust 
the angular o^iipiitation of each umbrella frame 3, the number of 
angle-adjusting devices 4 should increases accordingly. 

2^ 

the Third Preferred Embodii^ent: 

F^g.i2 is a cross-rsectional view of the present invention, whejrein tke 
height-adjustable device 5 is electrically powered. Different from the 

25 previous embodiments, a stepping motor 74 is mounted underneath the 
height-adjustable device 5 and on the lower tube 13 at a proper height, in 
which a main gcjar y/heel 7i is eng^tged with a gear wheel 511 of the 
height-adjustable device 5.. The end of the rotational aXis 512 of the gear 
wheel 511 is connected to a connector 711 of an electromagnet 71, which 

30 is an electromagnetic switch* by a spring 73; the electromagnet 71 is 
fixed in the lower tube 13* When the electrortiagnet 71 is not charged, the 

12 



connector 711 thereof is pushed out>vard by a spring 712, which pushes 
the rotational axis 51^ outward and makes the gear wheel 511 to engaged 
with the gear wheel 52. Therefore, the step^)ing motor 74 can be started 
to drive the upper tiibe 11 to rtidve vertically by a cbupled rotation 
5 between the gear wheel 72, the gear wheel 541, and the gear wheel 52, 
Which causing the umbrella frame 3 to expand or to contract. 

Oppositely^ a charged electromagnet 71 attracts the connector 711 
backward, which pulls the rotatioiial axis 512 iiiward, assisted by the 
contraction of the spring 73. As a result, the gear wheel 511 becomes 
10 engaged with the gear wheel S3, and the stepping motor 74 can be started 
to provide a horizontal rotation of the upper tube 11 about the stationary 
lower tube 13, by the cqupled rotation between the eIectro;nagnet 71, the 
g^ar wheel 511, aftd the gear wheel 53, which adjusts the horizontal 
anglers. 

15 Further^ a square tenon 5ll can be mounted at the outer end of the 
i^otational axis 512 for connecting a cranking bar 51 throifgh a sleeve 514, 
so as to provide an additional manual control of elevating the upper tube 
11 and rotating the upper tube li and the middle tube 12* 

20 The Fourth Pi'eferred Embodiment: 

By the saitte token, the angle-adjusting device 4 can also be 
electrically powered, while retaining a manual control mechanism. As 
showii in FigJ4, a stepping motof 44 is mounted underneath the 

25 angle-adjusting device 4 and on the upper tube 11 at a proper height? }^ 
which a main gear wheel 45 is engaged with the gear Wheel 411 of the 
angler-adjusting device 4, The eqd of the rotati9nal axis 412 of the gear 
wheel 411 is connected to a connector 461 of an electromagnet 46^ which 
is an electronlaghetic switch, by a spring 48; the electromagnet 46 is 

30 fixed in the upper tube 1 1 , Wh?n the electromagnet 46 is not charged, the 
connector 461 thereof is pushed outward by a spring 47, which pushes 
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the rotational axis 412 outward And makes the gear wheel 411 to engaged 
with the gear wheel 42. Therefore, the stepping motor 44 can be started 
to drive the fixing support 2 to rotates about the axle 222 by a coupled 
rotation between the main gear wheel 45, the jgear wheel 411, and the 
gear wheel 42 that results in the pulling of the striilg 65. This achieves 
adjusting the axial rotational angled 2. 

Oppositely, as shown in FigJS, a cbai^ged electrotnagnet 46 attracts 
the connector 461 backward^ which pulls the rotational axis 412 inward, 
assisted by the contraction of the spring 48. As a result, the gear wheel 
411 becomes engaged with thd ^ear wheel 43, and the steppihg motor 44 
can be started to provide a pull of the string 64 that tilts the fixing 
support 2, by the coupled rdtation between the main gear wheel 45, the 
gear wheel 411, and the gear wheel 43^ which adjusts th^ tilt angle 6 1. 

Further, ia square tenon 413 can be mounted at the outer ^nd of 
the rotational axis 412 for connecting a cranking bar 41 through a sleeve 
414, so as to provide an additional manual control of th^ tilt angle and 
the axial rotational angle of the 3. 

The present invention is thus described, it will be obvious that the 
same may be varied in inahy ways. Such variations are not to be regarded 
as a departure from the spirit and scojpe of the present invention, and all 
si](ch modilReations as would be obvious to one skilled in the art ar^ 
intended to be included within the scope of the following claims. 
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